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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a vertical resonator type surface 

light-emitting laser element with a gallium nitride semiconductor by 

manufacturing a vertical resonator type surface light-emitting laser diode 

using a gallium nitride compound semiconductor, on a substrate comprising 

group 

IV element. 

SOLUTION: On an n-type (001) silicon substrate 10, layers from an amorphous 
GaN 

buffer layer 11 to a p-type Mg doped GaN layer 16 are continuously grown. 
After growth, an SiO<SB>2</SB> film is deposited, a column is formed. Then, an 
undoped GaN layer 17 is grown. After the SiO<SB>2</SB> film is removed, a 
p-type Mg doped GaN layer 18 is grown. Then a multi-layer reflecting film 19 
is deposited, and formed into circular shape by fitting to the column. An 

I ctrod 20 is vapor-d posit d th r on. Th n an I ctr d 21 is 
vap r-d p sit d on a substrate sid n th r ar surfac , and th electr d and 
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th substrat are r m ved by fitting to th olumn, t form a h I r aching th 
GaN lay r. Th n a multi-lay r r fl cting film 22 is d p sit d, and th 
multi-lay r film th r than the hoi part is r m v d, and ann aling pr ss is 
p rf rmed, and th n ach el m nt is s parat d t c mpl te a las r di d chip. 
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